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PROSPECTS OF ELECTROMAGNETIC FIELD APPLICATION
DURING WHEAT FOR PERFECTION OF GRAIN STORAGE

Stankevych G.M., Doctor of Technical Sciences, KovraYu.V., postgraduate student
Odessa National Academy of Food Technologies

It is common knowledge that losses of grain mass during storage can make 25% even when
using modern technologies of its further development. In this case we can observe not only quanti-
tative but also qualitative changes which result in deterioration of grain quality.

Existing technologies of grain storage are based on reducing of the activity of the physiolog-
ical processes in grain, which is achieved by different physical and chemical methods. The most
widespread method is grain drying to the condition humidity, under which it significantly slows
down the intensity of breathing and can retain its quality for a long period of time. The similar ef-
fect is achieved when storing grain in the chilled state, which is widely used abroad, as well as
when storing grain in various gaseous mediums (nitrogen, carbon dioxide and so on), which, in fact,
cease physiological process of grain and microorganisms breathing and promotes grain preserva-
tion. This method became widespread when storing grain in polymer grain sleeves, in which self-
preservation of grain takes place at the expense of breathing and carbon dioxide accumulation. The
chemical treatment of grain with different insecticides and fungicides is often used, which allows to
decontaminate grain from pests and microflora but doesn’t require application of preparations,
harmful for people’s and animals’ health and doesn’t guarantee grain safety after its storing. Lately
the attention to studying and application of electromagnetic field (EMF) in different ranges of fre-
quencies and magnetic field induction for treatment of different agricultural raw materials and grain
has increased [1-3].

Electromagnetic field action on the biological systems of significant voltage (which result in
heat effect in biosystems) has been investigated rather fully nowadays; but weak actions of low-
intensive fields (of non-heat character) have not been sufficiently studied so far. The range of the
lowest frequencies of EMF (3...30 Hz) is of utmost interest [2].

The investigations of EMF action on grain of different cereals have been carried out by dif-
ferent authors in ONAFT [4-7]. Nowadays influence of electromagnetic radiation of the highest
frequency [HF] on biochemical processes during pre-sowing treatment of grain and the created de-
vices with the help of which such treatment takes place, has been sufficiently studied [3, 4, 5].
There are some attempts of creating a physical model of response of plant tissue to the action of the
microwave electromagnetic field [6, 7]. However, systematic studying of influence on the processes
of grain safety control during storage is absent.

The analysis of works of leading foreign scientists and Ukrainianspecialists in the field of
completion and storage of grain has shown absence of focused and systematic investigations of the
processes of grain safety control during storage with electromagnetic field application. And it em-
phasizes urgency and necessity of carrying out theoretical and experimental investigations in this
direction.

At the chair of grain storage technology of ONAFT we have carried out the investigations
on studying of the influence of EMF of different frequencies, magnetic induction of the field and
duration of wheat grain treatment on its seed properties (concerning the energy of seed germination
and germination capacity of seeds and on fermentative activity of a-amylase (by the falling num-
ber). Estimation of influence on grain has been carried out both in the direction of increasing the
values of the chosen quality indicators and from the point of view of reducing the grain biological
activity.

The aim of the made work was the investigation of influence of EMF of various frequencies,
magnetic field induction and duration of treatment on physical and biochemical properties of wheat
grain. It will allow to estimate the prospects of EMF application during grain masses storage.



The object of the investigation was the process of wheat grain mass treatment with EMF, the
object of the investigation was samples of the wheat grain of “Shestopalovka” variety of 2018 har-
vest with a moisture content of 12.4%.

For conducting of the investigations the experimental stand which allowed to carry out the
EM treatment of the grain samples in the range of frequencies of EMF 20...30 Hz and magnetic
field induction, upto 10 mT.

The method of the investigation included treatment of the wheat grain samples with EMF
with the given characteristics during a certain period of time and determining of the quality indices
of the treated grain. In the conducted investigations the duration of the treatment was within 2...20
minutes.

Germination capacity of seeds and falling number of seeds of the treated with EMF grain
were determined according to the standard methods.

It has been shown, that during certain modes of grain samples treatment, germination ca-
pacity of seeds has increased and during others modes germination capacity of seeds has reduced in
comparison to the untreated sample. Such oppositely directed effects wereobserved during EMF
influence on the fermentative activity of a-amylase, which was determined through falling number.

Finding out the regularities of these tendencies and introducing of treatment modes, which
supply them, will allow to purposefully control them from different positions depending on the pur-
pose — both from the point of view of improving certain indices of grain or seed quality and from
the point of view of inhibition of intensity of certain biochemical or other processes which occur in
wheat grain at different stages of its after — ripening, technological treatment, that will allow to con-
tinue enduring and reliable storing of the treated grain as a result.

Thus, the conducted investigations have shown that grain treatment with EMF with certain
characteristics can be a prospective method of extension of the terms of grain masses storage. Fur-
ther investigations in this direction with the aim of development of modern technologies of EMF
application during grain masses storage are expedient and prospective.
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